SUMMARY The fasting glucagon test of 40 patients with hepatic glycogen storage disease (type I, 13 patients; type Ib, 5 patients; type III, 12 patients; type IX (phosphorylase kinase deficiency), 10 patients) has been reviewed. In all patients with types Ib and III the blood glucose level rose less than 1 mmol/l but in types I and IX there was wide variation in response. Blood lactate levels were greater than 2-4 mmol/l in all patients with type I and Ib 120 minutes after the administration of glucagon but were lower than 2-4 mmol/l in types III and IX. The value of this test for screening was analysed using several criteria. From the data a simplified scheme for the investigation of patients with suspected hepatic glycogen storage disease is proposed.
The responses of patients with hepatic glycogen storage disease (HGSD) to glucagon are well documented,12 and glucagon tests are advocated as part of the screening for these disorders.3 4 However, their value for this purpose has not been assessed.
In normal children glucagon stimulates glycogenolysis and causes a prompt rise in blood glucose levels but this response varies greatly. In a study of 22 normal children5 the mean rise of glucose after intravenous glucagon (1.4 mg/M2, about 30 ,ug/kg) was 3.92 (range 1.72-6-33) mmol/l. Expressed as a percentage of the fasting level, the mean rise was 88% (range 37-155). There is no rise in blood lactate level.
The blood glucose response used to distinguish between those with HGSD and healthy children has been variously defined as a rise of more than (a) 50% of the fasting level,6 (b) 2 mmol/1,7 (c) 4 mmol/1.8 Using any of these criteria patients would overlap the normal children. As we have observed considerable variation in the response to glucagon, we reviewed systematically the results in 40 patients to assess the value of the glucagon test both fasting and postprandial, in screening for HGSD.
Patients
Forty patients were studied, 26 boys and 14 girls; 13 had type I HGSD (glucose-6-phosphatase deficiency), 12 
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of the patients with type lb the glucose level fell and in the other it remained unchanged (mean -1.53 (range -2-5 to +0-22) mmol/l). Patients with type III showed the least variation, the greatest increase of blood glucose being 0-9 (mean +0-36 (range -0.33 to +0 9)) mmol/l. In all patients with type IX the blood glucose level rose (mean 3-04 (range 1-28 to 6.2) mmol/l) and in 5 the rise exceeded 3 mmol/l. The change in blood glucose, expressed as a percentage of the fasting level is shown in Fig. 2 . In the patients with types lb and III the rise was less than 50% of the fasting level but in 6 of the patients with type I, and 8 of those with type IX there was a rise of more than 50%. Blood lactate In most cases blood lactate was estimated in the fasting state and 120 minutes after glucagon (Fig. 3) 1.63 (range -0.72 to +4-2) mmol/l) (Fig. 4) . In only 2 of these patients however, was the postprandial rise more than 2 mmol/l. Fasting lactate levels in patients with type III were normal (Fig. 3) , but after the carbohydrate meal they were raised (mean 2-72 mmol/l, n=5), and fell after glucagon.
The blood glucagon response of the patients with type IX also improved after the carbohydrate meal, the rise in the postprandial test exceeding 2 mmol/l. 5 patients, perhaps because we were more cautious and did not fast our patients for as long. As we have found more consistent changes during the glucagon tests which are independent of the period of fast, we propose a simplified scheme for the investigation ofpatients with suspected HGSD (Fig. 5 
